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The evolution of helicopter design has proce2ded far 
teyond the starting fcint where design decisions were based 
on a ttrial and error' criteria. In major helicopter 
industry, the design frocess has evolved to a lacgely tecbh- 
NDical discipline where, with the noted exceptions of techno- 
logical Ereakthroughs which cause a drastic departure fron 
the nerm (an example teing the Hughes NOTAR, a helicopter 
Without a tail rotor!), a new helicopter design is buxyl tia 
piecirce together critical design parameters ina fashicn 
dictated by past successful designs. Those critical design 
rarameters, logically, are determined by the intended user's 
requirements (@€.g., carrying capacity, and mission (scout 
vS. utility vs. attack)), performance requirements (€.g., 
speed, clint, and range), and the geometric requirements 
(ej.g., length, and width). 

Definite relationships Eetween these critical design 
parameters (30 have Feen selected), are freguently unavai- 
lable, or unknown, and are not used during the preliminary 
design process. By examining all possible pairings, or 
Fermutations, across a large number of present he licepter 
designs (10 have been chosen), one could produce equations 
cf curves which would consistently, accurately and quickly 
Froduce the quantitative value for the design parameter a 
designer seeks. 


A. OQOEJECTIVES AND SCCPE 


The crkjective of this thesis is to determine if quanti- 
tative relationships exist between the pairings of critical 


heliccpter design parameters. If they do exist, specific 


10 


Peeirenenmonecunbves, LOLMiNng a curve fit of the lata, and 


specific constants, are to fe determined. 


I 


II. AEPROACH TQ THE PROBLEM 

Thirty design parameters were selected anda data base 
was ccmpiled of the values of these design param=>ters foOnmae 
heliccpters. The 10 helicopters chosen were selected 
purposely tc represent a varied mix of single-missicn 
aircraft (utility, heavy utility, scout or observation, ama 
attack), and old and new technology, ranging from the 1950's 
to the late 1970's, te lend creditability to the resuiting 
relationshirs for use in any future preliminary noelicopter 
design process. Selected design parameters, and the respec- 
tive values for each cf the chosen helicopters ace listed in 
Appendix A. A planfcrm and abstract picture of each heli- 
copter, for referencing, 1s ccntained in the same Appendix. 
Table 1 is a brief summary which illustrates the diversity 
of the helicopters chesen to compile the data base fer this 


thesis. 


Pairing each parameter singularly against each other 
yielded 435 permutaticns at the Start of the evaluaticn. 
The pairings are referenced by 2 numbers. For example, the 
Fairing number '1-30' pairs the first design parameter, Main 
Rotor Blade Radius, against the thirtieth design parameter, 
Maximum Gress Weight. Appendix B contains a complete 
listing of fairings. A simple data point graph (xX vs. 
was made of each pairirg and, for the graphs that showed a 
clear relationship existed, data points are curve fitted 
yielding a curve equation with specific constants. Both the 
Singular data points, and the curves, generated from the 
curve equations, are depicted graphically, reinforcing the 
closeness of the curve fits, and that a relationship dces 


indeed exist. 


TAREE, | 


Sum@ery Characteristies of Chosen Helicopters 


teeta ry Welgat Primary Year of Yeqaeg. of Mission 
DeSigmator Class Service Manufacture Technology Purpose 
AH64 Medium USA 1938 7 0 Attack 
OH 58C ieee hit USA ee ee 1960 Observation 
Si en Mediun USN le? Onl rez ee U Camieety 
Sa 6 Medium USN 13382 197.0 Getty 
UE -oO0A Mediuan USA 1952 1oes0 UG ieee CV 
GA- O43 Heavy USA 19 74 1960 Useable ¥ 
@r— 53) heavy USN(MC) 1969 1960 Ue aint y 
Ghee 3 E Heavy USN eon 1970 Oat y 
eS Medium USA eo 7 0 oe 1960 At tae 
Oi 1H Mediuag USA \26ee 6 i> 0 Situs t Y 


In addition to original programs, two pre-existing 
computer prcegrams were used to facilitate the accomplishment 
of the thesis objective. The data point plots were gener- 
ated with ‘Helicopter Data Display', written by Captain Gary 
Pishor, USA, [Ref 1], and the curve fit evaluation was 
acconrlished with ‘'Crvfit', a Hewlett-Packard hand-held 
computer program, written by Commander Pat Sullivan, USN, 
mew). “ne “Helicerter Data Display’ graphic output was 
re-sized to meet the requirements for thesis submissicn, and 
the pre-existing data base revised with additions of data 
from 3 mere helicopters, a deletion of 1, and correction of 
some inccrrect data. The 'Crvfit' program was used as is, 
with an acceptance criteria, called the correlation factor, 


Gir. er gGrcater. 


1s 


III. SOLUTICN 10 


———— 


THE PROBLEM 

Cf tre first 435 fairings, 133 were Cit from econsmaa 
tion following an initial ccensultation with Thesi sy Aduae-o 
Frof. Donald Layton Lased on his own expertise. Those fair- 
ings disregarded from further evaluation are indicated [ty a 
prefixed "XX" in Appendix B. An example of pairings which 
were disregarded outright were those involving 'Degree Twist 
of Blades'. By experience, and verified thru conversations 
with helicopter company representatives, ‘Twist of the 
Flade' has in the past been decided on by a ‘what's on the 
shelf' selection criteria, thus explaining why some comfa- 
nies produce helicopters predominantly with a -10 degree 
twist, while others froduce helicopters predominantly with a 
-8 degree twist, or, a0 degree twist. 282 simple X-Y flets 
cf the remaining pairings were then generated, with the 
first number of each fairing designated as the X-abcissa, or 
horizontal axis, and the second number, as the Y-ordinate, 
cr vertical axis. Plcts appear in Appendix C and are refer- 
enced with figure numkers ccecnsistent with the method used to 
reference the initial pairings (Example: Fig 1-30). The 
selection fer further evaluation for determining curve fits 
was acccmplished by empirically judging whether the data 
foints tended to show that a relationship existed. MIhcse 
figures referenced with a suffix ‘a’ indicate that a rela- 
tionship does exist and a data point curve fit follows. Tke 
two examples are illustrated in Figures 3.1 and 322: 

The data of the data points plots that were questionalle 
were subritted to the Crvfit program which made the final 
decision as to whether there was an interrelationshif with a 


resulting program correlation factor of .8 or greater. 
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HELICOPTER DESIGN : 28 2:33 | 
AE 4306/4900 | ah BOA San 1 





TAIL ROTOR SPEED (RPM) 


20.0 25.0 30.0 35.0 40.0 
MAIN ROTOR RADIUS (FT) 


Figure 3.1 Data Fcint Plot Chosen to be Curve Fitted. 
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Figure 3.2 Data Point Plot Chosen Not to be Curve Fitted. 


le 


At the same time, the 'Crvfit' program determinel which of 
(four) curve types, linear (Type 1), exponential (Tyfe 2), 
logarithmic (Type 3), Or power (Type 4), best fit the data 
foints flotted. An example of cne of each of tha 4 curves 


is illustrated in Figurbes 3.3 through 3.6. Gurnvcmeusesuecors 


the respective pairings, referenced with a suffix '‘b', indi- 


cating curve fit (Example: Fig 1-30b), and which includes 
the Fest curve fit eguation, follow their respective data 
Foint slets in Appendix Cc. 


earring Ce Re Cc ae: 


NUMBER MAIN ROTOR BLADES 





20.0 25.0 30.0 35.0 40.0 
MAIN ROTOR RADIUS (FT) 


Figure 3.3 Example of Type 1 Curve Fit. 
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Figure 3.4 Example of Type 2 Curve Fit. 
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Figure 3.5 Example of Type 3 Curve Fit. 
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Figure 3.6 Example of Type 4 Curve Fit. 
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IV. RESULTS AND CONCLUSIONS 

Z@2 pairings were evaluated to determine whether an 
interrelaticnship existed between the selected design faran- 
eters. 185 were determined to produce positive curve fit 
data which ret or exceeded the chosen correlation factcr. 
Cf the 30 design parameters selected for evaluation, the 
parameters Maximum Gress Weight and Operating Weight were 
most interactive, resulting in positive quantitative rela- 
tionships with 16 otker parameters. This is understandable 
for both parameters are geometric parameters, driven ry 
Mission and performarce requirements and both influence many 
or the cthers. 10 design parameters had no influence, 
resulting in no relationshif with any other parameter. A 
demonstration of the validity of the derived relationshirs 
1s illustrated as follows where both the curve fit equaticn, 
and an alternate method (used in AE 4306 Helicopter Design 
Manual {kef 3]), are used to generate specific design paran- 
eters of Gross Weight and Tail Rotor Radius. The results are 


compared to an existing, flying helicopter. 


Required: Sonate Gross Weight, MGW, as a funstion of 


Tait Rotor Radius, RTR, given as 2.6 feet. 
Seve Fit — MGW = 324.88 x RTR 2.3829 = 3166 lbs 
Eeoda t1On 
AE 4306 = MGR = 591.716 x RTR *09 = 4000 lbs 
Design Manual 
(Alternate Method) 
2.€ feet is the actual tail rotor radius of the OH58C 
Army Cbservation/Scout Helicopter whose actual Gress 
Weight is 2550 lbs. 


eS! ccMparison, the curve fit equation generates a value 
Of Gress Wel ft 24% above actual design, whereas the 
alternate method cenerates a value 52% above actual design. 


Table 2 lists the numker of relationsnips, or the influence 


cf each design parameter upon each other. 


Wes: 


TABLE 2 
Resultant Belationships of Design Parameters 


TABLE 2 


Resultant Relationships of Design Parameters 
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A. CCHCIUSIONS 


The ckjective of this thesis has been achieved by estab- 
lishing the clear relationships that exist between selected 
Heliccpter design parameters. Ciemelnvio Titpeequdtlons that 
were derived, and the specific constants for each equation, 
provide the designer, be he professional, in the industry, 
or student, a means to guantitatively derive values of 
design parameters that are encountered during the frelizi- 
NMacry design process. 

Until technological breakthroughs force a drastic depar- 
ture from the established design norms developed over the 
last 320 years, the curve fit equations can produce a quanti- 
tative, gquicker, and more oftinum solution than the methods 


emplcyed to date. 
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APPENDIX A 
REFERENCES FOR DATA BASE AND HELICOPTERS 


As. SELECTED DESIGN FARAMETERS AND NOMENCLATURE 


TABLE 3 


Selected Design Parameters and Nomenclature 


Selected Design Parameters 


Main Potor Radius {et 
Tail Kotercexadius) (ee 
Number of Main Rotor Blades 
Number of Tail Rotor Blades 
Height of Main kotor Syster 
above Ground (ft) 
speed Of Maln RotOteSysten (ren 
speed of Tail Rotor Systeme (reo 
Cnoru of the Mala Rowan as 
Gaorid odmtoe Tali peocer 
span of the Main Rotor Bl 
Span of the Tall Rotenmer 
Twist Of Main Rotor ep eade € 
Iwist of Taal hoter Raa egrees 
Protile Drag of Main Rotor Slade 
Proztile Drag of Tail Rotor Blade 
Disc Loading of Main Rotor Systen 
(lb/sq ft) _ 
Width of the Fuselage (ft 
Length of the Fuselage (ft) 
rrontal Horizontal Flat Plate Area 
ae , 
rontal Vertical Flat Plate Area 
sq/ft) 
Naxlgaum Forward Velocity (knots) 
Maxigfum Raoge (nm) . 
hate of Clighb, axa mum seContunueus 
POWeL sa 
hOVer Ceiling (I1GEyein wend 
ertecriy T 
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HELICOPTER PLABFORES 400 226.2 


Hughes YAH-64 Apache prototype during flight demonstrations in early 1982 


HUGHES — AIRCRAFT: USA 





Figure A. 1 AH64 Planform. 
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Bell OH-58A Kiowa turbine-powered light observation helicopter in US Army service (Norman Taylor) 
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Figure A.2 OHS8C Planforam. 


Zo 





Sikorsky 8H-3H multi-purpose helicopter tor ASW and expansion of fleet missile detence 





Sikoraky SH-3H twin-engined multi-purpose amphibious helicopter (Pilor Press) 


Pigure A.3 SH-3H Planform. 
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Figure Aw.4 S-76 Planforaga. 
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USA: AIRCRAFT — SIKORSKY 
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UH-60A Black Hawk. equipped with external stores support system, carrying 16 Hellfire missiles in flight 
qualification test 


Sikorsky UH-60A Black Hawk combat assault helicopter (Pilot Press) 


Pigurce A.5 UOH-60A Planforr|j. 
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Sikorsky CH-54B of the US Army new Heavy-litt utility version of the Skycrane. 
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Pigure A.6 CH-54B Planforr. 
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Sikorsky CH-53D helicopter of the US Marine Corps 
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Pigure A./7 »GH-53DeP banform. 
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a Sikorsky CH-S3E Super Stallion heavy-ldt helicopter (Pilut Press) 


Pigure A.8 CH-53E Planfora. 


31 





Figure A.9 AH-1S Planforag. 
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Bell HH-1H Iroquois local base rescue helicopter in USAF service 
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Bell UH-1H lroguois, with additional side views of UH-1N (centre) and AH-1G 


Pigure A.10 OH-18 Planforam. 
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Speed of Tail Rotor Radius Pairings 
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Twist of Main Rotor Blade Pairings. 
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Profile Drag of Main Rotor Blade Pairings. 
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PCRTRAN AND HEWLETT PACKARD COMPUTER PROGZAMS 


AR "CRVFIT' (DETERMINATION OF CURVE FIT EQUATIOSS) HP 
PROGEAM 
Thls program wlll determine a curve of best fit tu a 


set of data polnts. Tne tour standard curve types The 
program handles are; 


1. Linear y = b®*x + a 

2. Exponential y ® ate (a>0) 

3. Logarltnmic y = b@tn(x) + 2 

4, Power y = gtx? (3>0) 

The program willl compute the coetficlents a and b In 


the equation of one of the above four curve types 


as well as compute a value ré called the coefficient 
Of determination which is a measure of the goodness of 
flit. Once a set of data has been fit to a glven curve 
type, 8 prediction may be mace for the y-value given 4 
new x-value, or a prediction may be made for the 
xevalue given a new y-value. The tunctlions avallable 
on tne Top row of keys on the keyboard are Indicated 
In the following dlagram. 


J= 12,3 or 4 
Ss 3 


ih, TiAc. 


; = 
ia 





Tnese same functlons are reterenced In the examples 
and Instructions by enclosing tne name of The function 
on the key In square brackets [ J. 


Examole 1: Find the stralght Ilne which best fits the 
following data: 

CV tye Soa 6 64.9,512.6),.. (8.0,/20.0),; 

(10.0gme25.0), (15.6, 54.0) 

Then predict y when x*20 and predict x shen y225. 


Loads “CVE” pecs. Into the 41C and SIZE 027. GTO 
PcyvE* and go Into USER mode. This puts the program 
counter In ROM and makes the curve flit functions 
avallable on the top row of keys. Pressing 
CINITIALIZE} will Initiallze tne program. This ciears 
registers Ri! thru R24 so tnat 6 new set of cata may 
be entered. In this example the 5 data points wlll be 
entered using the [ £+) key. Key In each palr as 

x ENTER? y and push [ 5+) 
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Do: See: 


CINITIALIZE ] 1.0000 
1.1 ENTERS 5.2 [ I+] 2.0000 
4.5 ENTER? 12.6 [£+] 3.0000 
8.0 Ee 20.0 f = 4.0000 

10.0 ENTER? 23.0 L+ 5.0000 

15.6 ENTER} 34.0 [2+] 6.0000 


All the data has now been entered and the parameters 
for tne curve wlll be computed next. Since In tnis 
example we are Interested In a stralght I!ine we key | 
(1=1) and push [SOLVE TYPE JJ. When execution stops 
the values a, 6, andr are avallable In The stack as; 


Zt ak ano are aiso stored as RO8: ob 
Y: 2 ROS: 2a 
Xs bd R103: &¢ 


For thls examples 


Z: r#0.999035140. 
Ys a=5.499147270 
X: b#*1.972047542 


The value r ranges between -1 and +1 and Is a measure 
of now well the data fits the given curve type. Tne 
sign oft r indlcates whetner tne data Is positively oe 
negatively skewed. Tne closer r Is to one of the 
extremes +1 tne better the flit. For thls example the 
line has positive slope and tne fit Is extremely good 
(all sample problems seem to work well). 


Having computed the values b and a (these remaln 
stored In ROS & ROO untl! new data Is Input) we can 
determine new polnts along the Iine. Key In 20 and 
push [ y } tor the predicted y-value. y=42.94009811 
wnen x*20. Key In 25 and push [ x J] tor the predicteg 
x-value. %*=10.90280649 wnen y=25. 


COMPLETE INSTRUCTIONS FOR "CVF" 


(Keyboard Operation) 


1) Key GTO * ', SIZE 027 and go Into USER mode. 
The keyboard functions should now be now avaliable on 
Tne top row of keys. 


2) Press LINITIALIZE} to Initlallze the program. 
This step clears data registers R11 tnru R24 
Inclusive. Tnese registers will be used to accumulate 
tne data for all- tour curve types. Tne disptay willl 
show 1. 
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3) Key In tne next data palr (x,y) as x ENTERS y 
and pusn [2+]. Repeat this step for all gata pairs. 
Tne display wlll stop with a count of tne number of 
tne next data palr to be entered. This teature maxes 
It possible to enter only the y-values when the 
x-values are consecutive Integers which start counting 
from 1. In thls case tne display provides the 
x=-values which need not be entered. -Ilf an Improper 
data palr nas just been Input witn the [£+] key, then 
Immediately pressing R/S wlll delete the palr. 
Otnerwise an Improper or undesired data palr can be 
deleted by re-entering both x and y and pressing 


C t-J. 


4) As data palrs are entered If Is possible that some 
x or y value Is negative or zero. In tnese cases only 
one or two of tne four curve types may be applied fo 
the data. Tne tour curve types and thelr respective 
equations are as follows: 











Type J Name Equation 
1 Linear y = b®*x + 2a 
2 Exponent lal y * aa% (a>0) 
3 Logar | tnhmic y = bD®lLn(x) + @ 
4 Power - y = atx? (a>Q) 


If any x-vaiuesS are negative or zero then only types ! 
& 2 are teasibie curves. If any y-values are negative 
or zero tnen only types | & 3 are teaslidle curves. If 
In any cata palr both x and y are negative or zero 
tnen type 1 Is tne only feasible curve. Tne a 
coefficient must be positive for curve types 2 and 4. 


8) After sl! data palrs have been Input the next step 
is to select tne oceslired curve type. This step can be 
accompli isned In one of two ways. Under eltner option, 
the 41C snould not be Interrupted or else there Is 4 
possibility tnat the data registers will not be 
returned wlth thelr normal contents. 


8) To flt a particular curve type, key In the 
number 1-4 for that type and press [SOLVE TYPE j). 
The stack returns with: 


mr and these parameters RO7: j=curve type 
Y: 8 remaln stored In RO8: b 
X: b RO9: a 

RIO: r 


Step a) may be repeated at any time for any of the 
four curve types. 
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b) If atl data Input Is positive then pressing 
(SOLVE BEST) wlll automatically choose the curve of 
best fit according to the curve type with laraest 
aosolute value of r. In this case the stack returns 


with: 


Tre and these parameters RO7: J=curve type 
i: a remaln stored In ROB: b 
Y: b ROS: a 
X: J=best curve type R10: r 


6) Predictions for new x or y values may be made only 
efter step 5) has been completed. Predictions tor new 
values are based on the settings of filaqs FOB and FO9 
which are automatically set during the fit process In 
step 5). The status of flags 8 and 9 for the four 
curve types are as follows, 


Flag 8 Flag 9 
1 Linear clear clear 
2 Exponential set clear 
3 togaritnmic clear set 
4 Fower set set 


In general the user need not be concerned with these 
tleg settings, and FO8 and FO9 are not availble tor 
Otner use and must not be disturbed. To predict y 
Glven x, key In x and press [ y J. To predict x given 
yY, K@y In y and press F x ape In both cases the 
Predicted vaiue Is left In the X-register. 


7) New data may be added or deleted at any time via 
the [ y+] or [L-] keys. However, step 5) must be 
performed after updating the data betore any new 
Predictions can be made using step 6). The parameters 
6 and b are automatically destroyed after Input cf new 
Oata, 
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BI*LBL "CYF" 
G2 KEQ e 
Q3 GTO IND 86 
A4@LBL A 
ASeLBL 81 
Go CF 18@ 
T+LBL 85 
aS STO 49 
89 ROY 
18 STO 88 
11 REG 13 
12 FC? 18 
1s + 
14 FS? 18 
| 
16 RDN 
ly RCL a8 
18 ENTERT 
19 X>8? 
2@ LN 
21 ST# 2 
22 RCL 89 
23 X)>8? 
24 LN 
20 ST# 2 
26 X4)Y 
27 ZREG 19 
2o FC? 18 
29 t+ 
38 FS? 18 
eo 
32 Rt 
33 FS? 16 
34 CHS 
39 ST+ 12 
36 Rt 
a7 FS? 1B 
338 CHS 
39 ST+ 1} 
48 XC) 2 
41 SIGH 
42 ST+ L 
43 RCL @8 
44 RCL 89 
45 XO L 


46 RIN 

7 RCL 88 
48 RCL 89 
49@LBL a 
5@ SF 18 


51 GTO 86 
S2¢LBL B 
S3¢LBL 82 
54 CF 88 
95 CF 89 
56 STO 8? 
ayec 
Soene 
59 SF 83 
68 / 

61 FRC 

62 X=8? 
63 5F 88 
64 8 

65 ST+ 8? 
66 XEQ IND @7 
67 RCL I? 
68 RCL 13 
69 RCL 15 
78 STO &9 
71 

72 RCL 18 
7 / 

74 - 

75 5TQ 18 
76 RCL 14 
77 RCL 13 
76 &t2 

79 RCL 18 
88 / 

a 

8? STO 2 
83 / 

84 STO 88 
sa RCL 13 
86 2 

87 ST- 89 
88 X<>Y 
9 RCL 16 
$6 RCL 15 


91 xXf2 

92 RCL 18° 

93 ST/ 89 

94 / 

oy 

Jo 

97 SQRT 

98 ST/ 18 

99 XEQ IND 07 
18 8 
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Pavol = 87 
182 RCL 12 
183 RCL 89 
1a4 FS? 88 
1@5 Et 
146 STO &9 
167 RCL 88 
188 RTN 
1A9¢LBL 18 
118 RCL 11 
111 X<> 1? 
112 STO 11 
LiZeLBL 13 
114 RCL 2 
1159 XO 19 
116 STO 21 
merle ce 
118 X<7 16 
US) SM se 
L2H+LBL @9 
121 RTH 
122eLBL 11 
123 RCL 12 
124 X¢> 1? 
Wes STO 12 
126¢LBL 14 
127 RCL 19 
128 %{)> 13 
129 S103 
13@ RCL 28 
131 X¢> 14 
1320010928 
133 RTH 
134eLBL 12 
P25) REGeeS 
136 X¢> 17 
137 STO 23 
138 XEQ 14 
139 GTO 13 
14@eLBL C 
141eLBL 83 
142 FS? 89 
143 LN 

144 RCL 88 
145 * 

146 RCL 89 
147 FS? 88 
148 LN 

149 + 

158 FS? 88 


151 Et% 
152 RTH 
1I53eLBL DB 
154¢LBL 44 
155 FS? 88 
156 LN 

157 RCL @9 
158 FS? @8 
159 LK 

168 - 

161 RCL 68 
162 / 

163 FS? 89 
164 Ete 
165 RTN 
166¢LBL e 
167¢LBL 88 
168 CLRG 
169 SF 27 
178 € 

171 RIN 
172¢LBL E 
173e¢LBL 85 
174. 

175 STO 29 
170 4 

177 STO 67 
178¢LBL 67 
179 RCL 87 
188 XEQ B 


181 RCL 2) 
182 RCL 18 
183 ABS 
184 xX<=¥? 
185 GTO 19 
186 STO 25 
1e7 RCL @? 
188 STO 26 
LE9eLBL 15 
19@ BSE 87 
191 CTO 87 
P9ZORCL 26 
193 XEQ 82 
194 RCL 26 
195 .END. 


(GRAPHIEG OF CURVE FITS) 


B. VERVE. * 
oe 
+ mS 
“ee SY 
yl 
¥ vx 
US ~ 
eW<? +> 
cant Lo ha 
“QO } *¢ 
ood 
eS 
a. Q- 
— 
CT: 
aC): 
a1 
é 2 
SLs *: 
_ 
ap 
bowed pan 
¢ dk 
o | 
i ‘LJ 
‘_ag>-~ 
a Gke 
eet 
Oo” 
> Ooo! 
* pe eS 
aa ~ x 
eaters = 
bed = 
Ud ¢ = Sa 
Lendl OS J — = a, 
JUG OQ ae = 
=e CO vw wad Lhd x. 
So O.7% oN Ba 
el ee < <a 
xe: A oy LW 
Re ‘ (i) oe Yi CU) 
Liaw, L£= O - - ¢ 
kn eden Z — ail aa =a “ans 
¢ Wed bebe © > He PY I FM ed ed OP 
-Uj<l wae oe OY st cl ) J LL 
aor CL =~ OO i! MUM 
ae. (Oe mS ee UY) et me ot 
a Yume ad P— Ss Me Ld LL 
- Be Ahr QORLVYMIOMSE 
st 06UU On 
ye Fe’ UES med eh mend CS ef eed eed ed) med 
oe. mea J ae SP 
en GWEN SNS 
vee BP me Nd Nad Cd CO Ned ad Sed A 
tu we 
Noma LL) Nared Qa) aad ad 


* 4 ~ 
“36 ink * 
a. 

s 4 
7 
en 


“ a . a 
‘ “3 “* «6 + _ 


aa 5 


° 
ar 3 
. « 
oe 


«Fy? . 
_@ a .s 
* 


¢..¢ h 


. 
2: 


» 
a 


. vd 


mie 
ees 


> 2 2 
e 


a} 


NGS AND UPPER LEGEND 


I 
a he- 


t EAD 
2 Litig 


ve 
e 
* 


Rt rctrr a PH AZ wp Eek aBD EE Bac eK EE 


Xi 


Need Wd) Nae Nesasd) Nena 


— Tt 
== iy) & 
iJ @/)-— 
Yr eC) YU) 
Cd SF haed ee ™ 
Zao Za—Y) 
mt et oe 
<x MS 
ey @e = 
Pe AU) 
CD 0 UL] ond 
FOC) | 
LV OVEN LS 
}UV 1 << 
Be ee 
QLO +z 

WI Ww 
e @ 


“O 


ey 


*@ 


e 
ed oD 
= 


aad _ 


ww © 
Mw KAT) SO Qe 
a { = 
or | Es | et Ores 

TONNADOI™ eaND 

tt —— 
@ e @ & @ IAI C2 & ee | 
eS CNECTIST iba OUFUVIN SL © 


' 


meat i) 


C.COzs1) 


ore CG 


es Fe @ 8 fs = ww 


— 
ot 


“Wd 
a 


FORTRAN PROGRAM 


M -LI0e— se POSES ) 


LL © 
a pw 
Wig, 
ew 
WI 
@mmet L/) 
DEN ead) 
WU 
*T-=— 
Je 


e~weo WJ Sew 


et ee et ae Ne LL lt eh 
SIS SN) Lake Ls ON KO 
Md ed LY bed COIL) EA Su 4 
ZZZZZNMOOK CTIOW Ne TM KY) 
dtd ad toe et te Sh de LY OK Yk <i A 
ad ed ed ed ed OH COO CY Ed ke eS 


oom 
VIVY je 
heat Conse) Pm 
oe oe 
vhJ LL oe 
aod 
a & «amp 6 


=a a Gp “aa 


Cand Smad “= 


a a 4 oS J) SS) SH LJ I ed LJ J) oS) SS LS St SS 
wed ed ad we) ed ad ed) ad ed ad) SS od ed SS) LJ J I J I J 
MMM AMAUNSKNN INQ 


Newel Named Snel Naga Nnaad Sed La} Net CD Need Need Mend Nae Name Nad Soaes Nee Ned Sead Smeal QD 


346 


Sass Ge 
‘ od or 
‘ Se: 
i400 
® ae 
1 
~% ° - 
? ae 
“are oe 
t Y) ~ 
Se =i) ® 
~ hd 
we CD 
= ni 
te aud 
~ we 
F M7: 
“ 
«. 
“oe, 
ie aml ‘<2 
tr ade 
TO fade ° é 
a <w- 
aq aw 
hm sar 
mare aaa 
we va 
wae 
a 068 a 
f° a 
=e a4 e 
re .* s 
4 ae 
a3 se 
4 . a 
a KF 
Ne Need Gd None Soe 


924925,26) 9h 


cr) 
\N 


iwWE& 
cS 
=) 4 
(NJ @ 
ao 

_) w 
A) 
-- 
Au, 
oe) ee? 


an 
45 
oo ad 
moO 
—41< 
“-m 


“ce 
mu 
Se 
a 
~~ 


eI 


(ty<] 
= jww 


. 
amt iL 
“= 
mnt <I 
mn en 
~> 


Loe 


Lym 
Nd Nad 


bel 


(CCOTIX)D: PFEVT A“) oSXS)D CTS 2 PTSI=CTDA 
CC2Z 0 ta) 
SJ5°7 - (1) C4482 ° =( TJ) A 
OO a et 
(715°. Dee (T pXe( OCOD PETIT A 
4°(96'Go bb? coh 7h! Te Coen Aa ee era 7) ee 2 Cee) 
*SsT=(l)X 
oie he a op 408 Sey “eo get ie ee” SA ee ee a 
at te ©S3N0). aI SENT Id ae JIVYINID = weet & 
e : : acm s ie eee ee “a9 SS VF ge Fe eee eee ete on 
(5)5» 1 
| (>)5> 71 
(O° ONIN 7 
(OOTS ce FC LS) SNTAVH HILIY NI VA) , 


(JOT sF¢(dT) LHOTAY SSDHD AIWIXVAND) 
(COOTS . F081) LHDIIA T3945.) 

(OOT* «3(871) LHITIA QVIT.) 

(OCT 6$(G1) LHOTIWM INILVHId).) 
(OOTS FC LA) TIVL JJ ALONIT) 
COITS ss CLA 9S) VANV ALVId L714 INDYds) 
(OCT SsbB CLAY HYLONGT J)779S140) 
(OCTS af ONTICIT WSITde) 

(29T* st La) NVdS 3CVii 4ILD¥Y Aiviae 
(DITS »F( 14) NVdS JVI HILIA NIV) 
(QO .S$( ls) JUORReay ay yd Pei 
(JOT° «$C 13) QHDHD FOV Yds Ty Aes, 
COOTS 6 FC Wd) AAGdS YILII TIVlid9 
(COOTS «6 $(Ndox) A339dS AILII NIVAL)G 

(JOT *stS30VVA HYOLOW NIVA 439 ASEAN) 3 


bs Ua 
A a | 


= 


Lada eat 
OBRORODTODVTDOVNmNVDADODTOADZAOZTOZAOTOZTOAO ZO BIO 


~ ~ ~ §~§ - §*§ § §~* §~* KY KY KX Se re Kr ZK KD 
eee ey Cy oa) © 


4 O 9 WY 
md i ad od 


OotoagVMDaqIoeqogtoagqoavdqoatodqcqeaoedaoastodsto goweg eee 
MEA MME MEM MEM HL It te tt eet De 
femme) Pm nd md frm) fe a ee te ee em i ee J Le ee em _ J) LL 
Net SA SA Ly OEE Sd Sh a EE Sa) SSA) Sd Sr Se SE SA ee SE SESS 
DI DY DY QO YUYQYIUYVN I VOY OY DOO YY 


{%} 
(*4 


WW CP em eM tTY ONT UNO OY 
— mel ™N a) iw ON tN (Na Nw Q) 


Need WD bred LL) Sad 


347 


2€71,E8,&S5,SC) 9 K 


4 


& 
we 
‘Oo 
o- 
7 8) 
O 
oe — 
f= = 
Oo ~ 7 
ee a — ~~ — aE, 
a 4 Ee 7 
LEVIN > LX —_—_ —-— 
iin, ad & pd — < ® — od 
— rm — — ay — Pun — © wy —d oo 
us _ — _ ® _ ~—— — | { = — 
“) @ —~— ont SY ed wa <p ae. — ~~ < 
: me iene See i a > SO . tf _ < we. 
~ yy — x YD O™ KC YU WN e- =m OO = ae 
\ 1 xX ~—=—~- NY yp wr my ae — me ~— > * wQ te ‘ (s) 
— rw — — oe ) =a id iN ~ oe ©) AJ J —- ON ® — ty mal — ™J wT 
a am ‘*t xy’ B a 1 aso © e oa > j - -" S ~~ ub 4 a) 
w fe = iN ONT ® (NY oe = — eat my I= ] — _ f Xx OO ® 
— ® “J — is } ‘> ] 4 (ty r=) — e (T)\ ey — ey — am e — 
od b rom A, ty o i? j J =I a) te 4 J om = * 4 = = Sap | 2 i. 
<< -~ | OO =~ 28 == 2 eee NN + = Dw as YU KR Ww 
oD ond — eae | ~*~ ‘1} di — — ™: — a — ™ WO — —~ ® a »~S es — ES 
N ~— ~ Qw~s~ ~—~ ~ KM YF = KM WSN KOM me tm 
_ fNOUOAN — Ss ~a~—_——_— WT =— ——— oy ? iN o7 .> rm YAS 
i= ~~ Bo J bad a ap oo WN wd? +" as PART Oursy ® We ¥ Va gg {*) — a 
_— id uy cy v. w (t} ® wy a ANI maroon) od cw — my e Cc) (¥ 
ONGDOROMOHONOHOROMODOROFOMO Nm— HW MNOLODONCOOO oO e 
COMOHONO *OAAIDIMADQOIUMANOANAD OOOO WSH = *PDOIOND §*D DAO HOON 
(NIUONONTONDSUJUNITPUND @ ON OPNSTEND OUND OTAGO et CNC UN mmTON LD) Pp mt) TUE ED TE COD UE HD FE FD UP CPD OTD Ut 
AJ ® ® ml —_ (NY ® (NY = md VY @ ® at op at oy = ty —, — a 


OnrovwtOnONDnOnvDtIDQrtDnOniDIdDWhnDWemeON HOROBOqORAOAOHU- 
Fa re Fo Fr mm a Fw an rm Fm on be a ae ae me ee 


—d ond ed — cose —_ oom —— —_— ed oma a Zz, >» )— —" —d | mq i) = wand 

a | OE ~ © © © ee Sh. © A Ge | ~~ Ww WF CS Im BH ww wow I 

oe | ry oy {*} ™) Ss Ww ~N wT wT” w wv wy < iN ‘Ne iN yy wT’ wr wr Lf “ad 
|] 


348 


CV OPOl Ce rate c. Ommok 
(*CCO0c "ae a ae 
(° 09.00 75 ae (Gea ee 
S09 ** Oona 

COP are’ C0. 

(° 02 Gi ce 
(OPO: es 

(°C) 30a e 0. 

(° OF S@msca) ee 
(s°Tft°ofergs 

(0° £°S* 5 Cason 
U"O0SE~ ° 0 Sees: 
(°009* Fein” = 3 

(0 SO Ode 


(* 7 lec” 0" OF 
491975 GID Er E27 F T9999 5G FBG FLS S95 


Ste't ¢. CCUr Tae 


SO Gam 
sb*orgts 
an Cacia 
sbh Ors! 
sreOe ate 
Sbearsts 
Si) Omaha 
ab Chica 
5h OnGies 
sb GtGts 
Shi otst: 
sf Ors!’ 
erate 
sofort: 


svforst: 
33° 5G*t 


—_ 


i \ 


us 9 a 1 uw Y uw\ iY SY) os ¥ U} i \ ‘wh ¥ wb ¥ toh 8 St 


mu 1 


NY m= = -— =} -— 


Pec (OC DX Fad 
CECT: Zet* pdt aye 5 
JEC° SE EC —( Ce ee ce 
Col * OT = Ott In) 
B6T*Ze-CCT# FX) 75 

205° Witt +1) xX) ei 


? 


(sy 


={ “~= = @— Hf = OT 


SES] FS 


43) 


Wd 


~™ 


‘ted 


{*} 


00% DL 1D 
,4VI9 W717) 
00% O1 3) 
y4AVND W147) 
OOo “Gir J) 
)4V59 W177) 
OGY D1 32 
JAVNO WT) 
OOy Sa ):) 
J4VYH9O 117) 
00% OL J) 
)IVHO 17) 
0Cb JDL I) 
)3VH9O T17) 
004 DJL 3D 
}JAVHD W170) 
004 D1 39 
)JVYO W179) 
004 O1 39 
)IVAOD WIV) 
004 Ol1 39 
}4VH9 17) 
O0b OL 7D 
)IVHD WIV) 
0O0b OL 19 
)IVNQ 117) 
O04 O1 39 
}4AVHO TIV) 
04 Ji OD 
PAVID 117) 
s*Is)OL 99 
JINIINID 
SANG) 
OCe O11 1) 
TE°H=ET +I) A 
COE, Oi 3) 
OD °=( THT) A 
OO0G Of 3) 
*“T6=(THI)A 
OOc Ol 3) 
62 T=(T4I) A 
00c OL IJ3 
S°T=( THI) A 
oct D1 79 
E*Z=(TH+T)A 
Ofe Fi 23 
IG*=( THI) A 
OOc OL 39 


— 


(N (Vy JP 
wa 1 1 


jr = 


wi 


we | 


Lf 


Cae 


‘wai 


349 


(SPOTL ETEDOCTS RUCK AXIDST IC (8°49) 8 
(S°D* LTP VOTS FCKXAXIDITI°E( S949) 4 


Oe TFOOT fa SC KHKIDYME LET (B°453) 3 
(3 Te os esac?  — ad 
(eS nb Ee ee 
(os PhS 851 2 ee 
(G°D*S*TSOOTS oF 0K 409)2794°T (8°49) 
(S°O*S° TS CITS A BCKXAKADY cb4O0° (8°49) F 


iS \ 


ST SOOT! at OKAXIIDN 259°(3°HS9) J 
(S°OFS* TSOOTS a SLETP EE Uw NY 
9° O*5°1T° DOT s $61" = 
(6794s ° TS DOTS se SUK IKI) LU OR CRE 


GU * O01 as tx 4X3 959-0 Je a 
Gale O01 * 6s SUX 4 al) i? ce Bartel ee 
(a 705533 0l: wsioUic aaa 
(G7 IG? TO eet ee ee eee 
te CO Ses ed Co” Ti Oeae 
: - 2 7. °° MIR ae? Speer Sra 

eae INT LIISIY an 

y fs fe’ ope J ees 

("OCtd5e 


s CETIT® = ANDY ShHA)IVSSIW WIP 
OCs OL 7 
bO0C® = Ld SHH IVSSIW WI 
005 O1 J 
66L°TS = LMT 87H ,)VVSSAN WII 
005 Ol 32 
be7°B62T = LYD STH#ZIVSSISN WII 
OOs OL ) 
x EEG*T = LT FTTH.) IVSSIW WI¥ 
00S JDL I 
HY. 95E°2Z = 44 STHLIIVSSIW TWI7 
005 OL J 
y TOS® = 491 “SHH,IIVSSIW W7 
003 Ol J 
: BESESZ = V7 2H,)90SSIN 117 
003 aie 
OSTO°T = ALSH S2H#.IIVSSIN WIV 
005 Ol J 
OZE°LT = SY StH#.AIIVSSIN Wy 
005 JL 2 
Hox LEO® = ALD STH#LIIFSSIW TI 
00s Ol 3 
) ue: ECT2° = )D SHHIVSSIW TWI¥ 
0 2.) 
TLZLEGERZ = Ady SOR, IVSSIN WI 
005s JL J 
(S°) 
T62°THI = ANDY £274,))VSSIW 117) 
O05 OL 19 
4 - O9F0" = 39 STH AIVSSIW 17) 
003 O1 J) 
 O9SEQ® = SLYH SHH ed IVSSIJN W117) 
L°SL SLIP Flt st*® sL* el 2 eae 
(UH ISNT se) A IVXIN WIT) 
eh ow keke Cee RSPR Hor RE KAA ES Khe & 
LSND GSATAIT] ONY JANI cee 
AASTINSACT DJL JVS997 JLT ri ee 
“stds Wve ow ew oe wer cee ei ck & eA EK RGM k 
(OTTILADTIH WI7)d 
(seLHOT G42) 13989 WV) 
JAINIINID 
00% OL J) 
o030cEefO° 08 *Sb'O°sS**SlI)AVHD 197) 


~~ = So) VW WJ =< tN vy 
= i Ws QJ a aw Ad 


— 


Ss 
~~ 


027 
7? 


Need Se FI) 


350 


93 eC 9035, 2015) 


2 
“e 


> 


ae & 
PLOT CLAVE 


S ee 4 
- 4 cf aS 1 “ - 


sous oo : 


~” 
ft 


tas 


Need Ned QS) eed Nd 


Jj @ 

o 

Or 
am ei) 
(NO exe 
So 2 
8 EE -_ 
eet ea ~e we 
oti 
> WOW 


ue 


¥SAOWMOW 
de id I 
mY WA 2 


aw J J Se oy 

ae ed od me CO) 
MAS SI a 
Ned Need Qed Wd aD Lag SMD teed 


— 


Nad 
w? 


Ja 


LIST OF REFERENCES 


Bishop, BoE ie Gap tal Devo, coe I 
Helicopter Data and ue ee and Conce 
zoe esis, NavaI Pos ae uate Schoo 
California, December, 1983. 


Sullivan, Patrick, Commander, USN, Hewett 
Held Eu Owe E Program for Determining Cur 
Curve Fit Eguations, written for use inc 
Naval Eee School, Monterey, Cali 
Ferruary, weZe 


Layton, Professcr Donald M., AE 4306 Helicopter Design 


Manual, Naval Postgraduate School, Monterey, 
Calatcrnia, 19&3. 


332 


INITIAL DISTRIBUTION LIstT 


No. Copies 


Defense Technical Informaticn Center 2 
Cameron Station. 
Alexandria, Virginia 22314 


my Aviation Systems Command 1 
tn: Mr. Crawfcrd DRAV-GT 

00 Goodfellow Elvd 

- Louis, Missouri 63120 


ited States Naval Test Pilot School 1 
tn: Mr. Jim McCue 
Fatuxent River, Maryland 20670 


Ar 
At 
43 
Sc 
Un 
At 


penal Le Code 0142 2 
Naval Postgraduate School 
Miemtetey, California 939493 


Department Chairman, Code 67 1 
Department of Aertcnautics 

Naval Pestgraduate School 

Mcenterey, Califorria 93943 


Frcoft Donald M. Layton, Code 67/7-LN 2 
Cépartment of Aercnautics 

Naval Pestgraduate School 

Mcnterey, California 93943 


ee Fonald S. Petricka uy 
24 


Mortimers Lane 
Marina, California 93933 


3383 




















1 
baal i 5 = es 
. is 
= * al Ae nstll 
= * 
ar) - = - 2 o 
a Led * a 
oo - - 2 
= td = 
= to ad - 
= - = 
a a Ca 
~ = es 
= = 
- lies! . a s 7 - 
. 
a = og Ca Ca 
—_ 1 
eS z - 
- = - 
~ = = = . es - 
as * . - = 
rd _ - a ss e bd = “7 a 
z . = = = = - : S as a - - 7 eS 
= td = = 
- = =, * e - 
= a - aa e - a - - as - 
ea = — * - a - = 
at = e oa - - 
- ie = = al £ a Od - = 
- ~ - = 
- a OT = = = 
bad a - - 
= - a’ a ee me 
. . 
- * - - od ad ae) = 
= - - . Ss 
Py — ra -_ * 
a = a e - - as 
= a ad = = cd nd -~ 
= ai ad = = F - a os a 
a = ~ 7 = ame 7 Ll - a - a a cee 
had = bial = 5 ag a Oe - = C7 = 
my a ee - = 7 a o ~ -. ae 
aa thy ca - - 7 a = - a a 
ee eh edie eS ~~ aj a - - ry x a = es = 
- - . a bal = PT — ad aa - 
a = . ee ee et ies) Ca - ad - 
= & a = “= by a. 
_ —_ = .” aR ee as = ~ = aa as i - - 
. LJ = a od heme ba 7 - a -— =. ba - = 
- = = 5 a i 7 a = = a ed i 7 = * = 
C) J is Ee = ad - rt Ca a . . = ae 
e aa [ad = _ a eS = 
ad = oe ad 1 . e 
ae = me an ~— Sid hi == x = = ”, ad == = = - 
S aa a iad i bd os aos = ry Ss . .y - 7 = . 
. . 
a fs ore = as nA a a — = 
~~ Cd E i) = pe a = = . a S cy - - . * Ps Es - = aa oa 
.* - === = F cd = = 
z a ns Pa Td | = ' = 7 - ce 
a . . a el tel ad ar 2 re a a a bd CA ‘i 7 a 
ne 7 a - == = a 7 7 - . i 
= ce ~ a = cd . a fT ty ad eS - 
s ae “ 2 ar) = = - . a =. 7 See - 
= x = =% == ° *e » Fr ea . a a 
ioe’ . =. 
rd —s e He et = = = bol ° id = . - - 
cs my Pe te . = 4 = a bs - ™ ad Od - e - ae es _ - 
a a a -- . - @ ® - - ® = - pee = Zz s 
= - - a a 
<a 7 - aie _ Ls %, » - e = bl a . bal ad ¢ = . - a 
beat) - boar: 
we == rs "= a7? os 2 a id - - = ry PS - ey - Py 
7 a a . s a = = 7 = Py - . ® - P= = z a 
= a ~ - ° = cs A » ad bl = ~ oa - a rs 
= aaa = = = ._ = * = ant add SY = Py -* = - / o 7 mye ae 
: - - - rd 
as a oy = Pi =. bd 2 a _ bl a Fd = S Oo oo --= = - cs 
- . _— -= = _ bad i Pm al ve “s * Fi a = ¢ = - - - . a 
ry = a 
bo a Eg - Dea’ = 3 4 : is a = = lied . =_e- - = a ~ - 
~~ ad i he Py rd a a - - Pa é = 
- = - a = =. - 
_ - Pa * - 
Ld - a = - = al al ~ Py =- = = 
oe a ry os Py ry - Py - = - - a id 
- = ad = = = oe eu ~ = - td - = Ca 
. - es er . See - a’ 
= - = Co ~ et - 
7 - = 
rs 


: 
97836 4 
RARY 
Hy 
, 








oh brn? Cobre of =P UP by OF.” 


all — 
=) SF eae 
- wes sty a eet or a = mae 
" led a a a! =," = a ” - om Pe 2 
r >< a ad ih ue i = . Dates ~ ° = oo 
pee -"% » ie ® Sant Ss % ba ; CE . * es 
J j CT O es = ee ek ht « ~™ . | iy eo a a « Pd » os ry * 
Pa | ad = athe e- ™ ie Pt tot ied a eS © Pid PY ° a) e 
ale Cz Rae 4 ee Ie I ee a: - > = = = hae? oie i Sead : Og i = = - - 
dig pe ee Te oe the ad - ~~ iia! a a Ms be chet di Lea zc a 6: ois hedges be Py as ° on Ld = = « es Ps a a bee = 
ee © x = = = = ra Tae = = a a a ti wk a 2 abe a Re bs *a- a I ge ; ad bd sa - aed a4 az - a a all = =+ = el 
ied i ee er ar — e = =— % Se @ an) » ry 7 ia - . Cd =e s & ar cd 1 - Py = Ps a or 3 — = ae pas Pe i Fs - 
tn > -_ = ee Se ee qe a ™ » ad Cae ar) al ies iad Se Lae * bd ee | a Lal . Ps of s a a oa : < =-=2e~*s ee ry oe im sa “ =. PS = = aes 
ps CO ae a Pa Se le aa ote es Sia tad fo OF di of L bl bs be a id a ‘ Lf 2s e aa ba dl al a owe 
ci ii} a ee Se — tu She - « Ca eel ‘niet ay ad = — L - Se Pa P a = w a led Pa ® ee 2 = Pr a ad ee ell ? Fe on = as 
shell 2 CO j — ad a- = 3 a eo = i led = > dla as el aa Ps ¢ = - Pa tad ra = Ps ae - E 5 ae a “"F * 
tae _ «ss - eee . ao ee a e Po eto’ ry Py er) a a “ we Oe ra we * ® e ra . e e e - Ch - rs eat a Sn es os aa Pa 7 
ah ae id O) ee i eZ a i a Pet ns = id Sd Cie cpa ail os as ° hs aa Ss as oe Sear ba # * rs e € rae eal - a al Paes a a es ed 
Sie » eae meg pee fe wv Se the Se ee ee - be ® cu gf * = add ra = ° Ps a eS wr ¢ - = aad = Pa = = pA 
apes e ON = ae le oe - a dn ted ee se a dahl St ie = 2 8 Cd nda ioe Cae hg Lf z od ° od A og FE od Pd te bes = is 
on lee ie m= — =a eee Pr oe | 2= « a - wr f * ar * r “we «of * * * a Pe ig ae et a pa ov = Re lee eal a o M4 = 
a . OC) ep Eo le pene tel ee ed x3 =~ = ® - ny abe Pn soe Ps = - = Se a = ere a 7 ae 
e TS eet ial Nee et ai hiatin tte al - * Ce AO i Real a > ade ="? Go sd ts - Cadiiad # = be . eS a) ° o vw = r « ee P wre ge OS ad Par 
4 ee ee os tee ok ed =@ OPE: = 2 » Pa liad De iit cathe a © A # a a 7 = n= LI dal a oy Fal a e; PP tt . e = = 26." oe ae = 
Ee Ts i tet Tio Mina @ 4 -27< ae Se a Se "wo" St lata tiated ee ate) ~ ay A a ~ be - id a ne - Ei Cees ANE} = a s ° = a aoe a & er ee a ad - e ae ety ae 
so Mitten | Pa | » ™~e me = Oe ae -_= a me = in ad = a% e=~wt «8 Sah Math! a ord aa . e Py wm - ad ray e Ce a = ma ze oe 5 on. = eam ist ay ae _ Sigiey fom Fie a ~ ai eae 
a ae | ee te » ® ww nS “~ = Sa id ahd ad ‘ s eo 4 aw if - * 7? = ere = ~* al ss a fF °e Lae oe ee ae _ a ee LS Ream a ae = eS ae a 
Oe bee tee ail : 4 nape a oe a Pa ee da ® = e a Ps * = = os 4 P - oe “5 na its a 7 = oe SS A Te er ae 
De eM — es oat oe a nln se - bs a hd splege te cat di » ae ii be ed Laat 7 a i nae i ba - dala! ~~ as ° od < ad aod = ee he) = ee Sd al ‘al 4 
= es Sans ————— aes = pee _ ae en age == = ~= e = Sade Y a z 7 . a a a * \ me Pd a i a= @ - Pa re Pa ry A he oer + ms a = - . ee 0 eee ae == = Fa ” 
ot ee Oe the tee th iat = evete mma “= .” Ss inal, edited - wu Sons bial thea a = * # bala i" ie: : i a * - FY Mg eh 28 td a ie a a= cl ek ad ed! oe na ale weer Pe a en a ee a ao 
eu lceaataatat tn ea eS ere Wt. «(STOTE” TN Fe . =a «© - = nr s led Me ihe ei = SS ¥ a we - - ba Pad = ry wv Ce a a! a evwe £ a eo awa oe Par tees Sad al _ PT 2 a 
Cte te) =~, = ea Pn ee Li es ee Oi A= a tent eed iia Lh, Ae ad Ps oy ~ cs a, *s o ae a s ° Pe ed 2 a a:g= Se - ee pe o elem oor “ew papal er Pee _— ae 
leet lin dine = ale an Se = ee oa ded Li dated ® La » ala ee Ld Ld bid 0 - =? oa a tal eae = ¢ et idl Chee Ue fo tae 2 Pa = = Te oe Oe gene an) a er =. .-* = Se 
ae ST Miata ee the | ed en es ee tl Pt ie, i ah! Se ah alin a eet Saad “az a a) Pa | oe bene ® « . 5 « a i Ps a a ra rd = Py - wv . ws ae as en rd Py =n! Fe = Le es = a es 
bed =e ss + pil ee | pay a. ey a ar en Pt tn is ear ame * e * 2 oF Pa - = Pa) a ~~ oy r = a. ee Pa a 5 Pd Pe! « — 2 ; Pas a aie = ee ee a eae eo o 
a allie a eee Ene e LE pee aed a at ee Ay ge Oe te ah OO ae ae lhe a th aed! . =. a n * Le ie ' UW add Cia: * N Dace : oft? 5 a a ne ed ‘ a Se « PO itd = gow *e eo 2 Pa - Pen ee ee al a anne 
BE ates a ee ies Te te be diitinlite es ot a a eas ye oe 2 re in Sd | cae a ae a: ee ] cr iiadatad a og lhe ee a od a ae * a in A pooh eet ats astaed PP a al ed ~ 
nel ae ed ie ee art ope separ eS ae are ree ea Pry Oe | w TF ee _ a . or Ps as’ Pwd ee tee ry & Pee ee vv = a ae. ’ ~ = ett 7 r a? P Ps ee a ee Se cle 2-4 #*= = -# oat = eee Ae 
on tn aoe acne payee = eas ey Se ee he tales tigiaiie ts eu % on wv eo «eo: & . and a) e =a Pa a ra te ge poe ® 1 . 8 Sa FY tasted a a “2, a a ek Pa dl al a er - 2 oa fell i cl Pe alt aad om ee Tiel ee ieee 
jemand ees A een fiat a Seis piel _—" EE et) BE ca os «Ages gteme e  ~ Pr ae i Bed sr- fe Fee eo ets * ae badd Py . FR ee a) eo. = e wee. a; P oy a) S -—=- © rs wr ead =27 tte ee ro = eee i i oral 
evel pare feet us bee alla wal apo Oe hd > Rew Se et lin Ri a Rial o a ied dl 5 st page x ere lites. pothce PT ead ’ a aide . si Ff 1 : a e A a oe ba be = Zan dL a rt : o a ae Ce ® _ ry a Be bd . an * Ce el = a ts - Fes ee Di ad = ; ied re te te Fe kal de od ele Cs Ft el . Ls 
jen ee oo ae me ge ee a i et z Se ht!  ™ee "ee ee fad ws OT ae aaah Pliing aa ead be Sd A x i 5 Eo = ad 6 . i 4 od ° ~e* ry eS ee ont t pte voeg a . a ory = - * ad =o. on ad = "14 eS Ps 
"again ape Pb tela ects pena ren. OD Sade a Telivcatipeatane ep 2 dn ee ce els es ae C ee de A 7 = 1” Si ec : es tae : o ¢ il oe A “) ae ee Sg = fos" al en ot See ene Canes a 
gpa an A. . es ia eee ne on altel its renee my Sm EE Te he Se ne et el =_& ™ vw = ae q 2 wie Pa . oI PY - 6 cen a 4 on Ld , * ue * a . ov . od ad ere te 6 Re de hii = el wo = tat aad —_- "™ Oe hola Sal alee 
— i iced ae aay art: = ol _ P_=e TERN Pe Se heel =a7y ww Oe eh od Pe et ie Lal (oh tos, Se Da Ie Lada aie) — Ce, Pa o¢ vata! ca ] 5 rer ar Fe rd OO fl en Rae 74 oS re a. Pure = 2 me - 7". w od a a dal eel PT lad eal : Fo, ow a 
ie ahi’ r Rep e get peep inne A ne area) Ys WN = te ll Oe ee ld a 22 me me YD a oa ra) bd - hs ed £ ae® = Ney Ps - esa = ee r a . Fe Cray Pres e wwe Py PP ee ae ar ee ae ee ns A eat 
niet cahhaaee-a ss a % ~~ 8 heath Re a eedaielien: tides Ce eee S och Sd ork dete x Ce i td ba sour 2 oe ed a ] Spat x ms Q = - te rf i ls i ab Shad moet ee 3 od 6 s Cd eine omer ea thd a eh daha ee PT ee ot teed _— 
ee oe oe epee quar’ ae "= LEe ee Tn Soo. od “iia > teil Re ie ls Ria een wets HSN OF | es a pt is a> tt 6%} OR bo en aie i ° ° . H aod bs Fo . = ww 2 coor OY Pk a Oe ie ae Pe at Pe I te ate PS att alee ae ee peers 
Bee aiget ante OO Rn ta ated Ne Lt Rhattnde eS eS ee ee SY eb tte alle — =. * Ted aa * a Sine! oa me cd inal Sear ra Cn ed * 7 ° A »* aie PO en Ce td tel dakota i oi See ee Bll ei Aiea re ee ee ee 
ma ca aceinda ie pe a ca aie ee i ae ee is ee diated St tial Tit | Se oat) a= 8 EA oO” 7 Led a 2 a PD Le a lied Bs das Lt = =® s—% ry = e fe z a ee . oe Fe Ad tel agtm sf # Se Pa Ot a ott, ee re we ee PP el al aad cd a = aa 
a ay er Stee Yolen icles a Te TN OY Er tat Bn ine Coal atl alath She ihe paige dees A, ali e - af Ci bd 7. hg se e iad eee a rd died were geet re 2 a nS a” Tt diated al hens drial lel 
Sep etal hen tian ae abs et ai ti Saad Tr ae ee Coe a a otters 8 we * Rd. “on eects thal «¥ ad bt 2 ue dain al ° el Cod Pe te 7 = #ef8 © aot alta s . “~@ Lee = i ated ee el Feet ee Oe we le Pe” of oe edad ee ed eel 
pt ge lst bail Oe ee eryse™ be ee leet ai teen RE St de ines ares t- wwe “w™ bl ad aia ied te alt wen % hd bas ed a ba andi = 4 ie Sd rs f * Pot ei oi PO tall ME ES tte a nine ee ee) a FL adalat a 
ano 8 =e i Repent a lied RS ne eee ee ee rem LTR ee SY ae SS 4 o- aro OU e = . er owt ee ee Oh U Fi ro td ae fa Pod ee mr ern re tr tad 7 = Pie ee sae Se ei 2 2 Soo Tre i ol i 
ne teh Sp eS St ie Ne Sah sea ts a tee Ss te by a SE to be a ded by“ aaaag ° a beret eae Cd rm} td f P PY aid “sy ch Ws Ca id 4 Fa > if a aL 4 + a o =o o * es - P “ we 2 = o = ) Fal o _ ee tad hace eh eel Pe ated CP a snd agree Po a 
Aplin Ti oto SE te ae te ah Oe iol ies a en te a Mischa Sa al bea =" bs ; bafta , a ee ce! CL Sidi tied ah theta . ° ’ ee cd eo = a es = el ste er ted Pe ad ar a a th a one ™ it adn a Beat oe del 
Mee bes Se ae TS te stitial ed a Eek a te een tn hs ides ah ae rs Ee th ates ~ we ® 2 . wes = Pe ee ee LY Pre ate i ee A e - r m ie ee ee a — a al oot aed ete ts ale Mia nn alien tena 
ay peed Beier elie! fe cn A Ml my tno etl Ps ee Rae be tai te i 5 “th ack, sedate cheatin tinted i tad bo eer ow * wes % = w a a A A oe Us Li) Tih ll an# 3 Fi + 2 hd , ws a ad) od ~ bee ee wa = -* 2 + Ow ® ee Pd 7 =s — ees ty ete gree aT aad ed 
pies oe EPR oat sine MAA or Ae em at el Pie cia cil Riel a i Ne Ee hatte th paeee SO win flier aera | A allie a? tine bade fe oa aie de Sete heh nd Fk so id ee ae ~ ne et ra SEE Se ae eo oe a eae OE na i ie eta ere al aa dele 
Te Takase aeaanlla palit oe, quae ware we “See WF eR en edn) a teh rn Th etna eat ad ie Sie . Cd ad a itediadlied bl “cf i! hs Yd a . , ad a Cd sad . red C= tee st Feeap ee went PS ol lee OT Le iat a rd eh sell ee aad 
Se cee en-eae weet bt el wie eS i ee wen ee Rte tn Taha owe Sw = ak alate oe ld Pr a 2 is = qerhe ae Py Fy Pri 7 ry OL halal Po Pe et] ee?) Ai 7 . a Poa ae “¢ =e ones tee Se aaa reer ae ee NY on a Pere Se ie ns Pal ae 
i tain As Rap em Fe — “en “> Te tp eal = wee, Be oe” ce ae a i. nb iat tat ste, Madan Li - . SC eed 2 * Lhe gt tes Re AT ald Le ye ce ae *- z a, id la Pats ee eee ll Fee re Ce a, alee Ee A eat bead a pee eal chat ie eh aie! tieelliad nS lad 
Spee gap ae pa? “ ong nee tee ON rrr =e ATT ee ST te ae ad ery. = eo ~ Ae ad eae bd ee ee ee ee dad ray e *. - ae Pero = Pe or, Pa ay ve y pS nee a TS Pen re tad PO a 4 eae ee as 
ap lp aoe ee rea fh sd na pn ae A ee a Oar ine ee ee tanta ae te wer % ~~ Pe ee DS abe dee ats a es PO a ° ar ee Po ot oN a gh dit eden aot tabard i od ae eye te tate og ENT? 
racial at py pT TS a ate pe di, hy te baton ae wre wet a a NE in Metin teal Pah ane d daieed aout tied Pn i a, hia * “ P| - ee 2 w= = Ce ie eee gs pee Se ee A ae sill FO Aetehon ientt dil a, pee ee ee onl ae es ele lak hadith Tall ae ate all dal Fn lta tin mealies 
ee ean pe he aed ee tiie eee Tera * Sa TTS Dan te heathetbal SE es oh oh toch a -eae aye A Ta lic nd i C AAe fa pe ad ww Lint i a sd aaaiiale os Ci] Hh ¢ andl = ed ee~e 7? .0eg = ON sd es ee Oe ot ie cane iattdaded E - = epee we tes 
sip p= dy Sa sets Se ene ee <q vp WOME YAR . Yea Bwes? ie a meee ee : Ps x Pt ee 2 aco. Pe a rials le ol oe) aes ee aoe a *¢ . ati se; pith Salt] ae : sd = wit ela em Pry ee ee ne Sed a= = as ee. t*wew heal in Fe te Lal oa aoa? a Pe eS ad oS . ag- =e” *e — er wre 
Ren dee tensa es we yte Oe ae 6 oe TE See de sat altel eth allie Sn an a tho edie the > ase regia! i gece pa a Sadie hk gs : nan ts | ae Li al y oat ae ps - nd mre uM en nd 2° ad Se a tll atte il an cel i od th Ae ii Oe a . OE a ee lil al Le ae ie i lll 
agentes ere ere ytenete =O™ NS Us be tah ee ee th ied hae eid ee es bh ee . Pt ben elie ieee » «‘ be rv ar i ow a) - 1 oy apes Pease 6 - 3 acl 2 ft ae ° ae ad Po Ps a, ts ae eo ae Pe ae ae ee dain it Fe on ahi teal hie od alates tiled eT an de eile 
ne Neo Sj po eat ee ca te Sete 0 | te oe tee aR, Ree ag a eli ae Sed Bel toe Pla S0qemrs"e al atl os | Ls ; at iad a th et A NY ai : ae a ae a =e 2 Ce Pers ad Pe . * e ir ae a ae Pr ae a - ee Pe ee tina os a —s Pee ery Ripa ae fet? a 
me ae ‘eu yaya Ss pa a Pen ee a ian eee a Deep mats = ™- ee | S-veyes & Sh tee, th alli i fed a a iia & ee Se he ee! Le wen eyreg ts t= aren: = Ss " Ld » —_ al] a oe) Cat ed fel ee i Py ee ] Pa Se lated a ae | owe Cd a a pee ong: ewww ay te ete ote ad el do hail re heel a oe pas aeg Cet 
nil om gaat Bi 8 a a Se TT i hag ee eA na yer rere stra! at. a ete! Ae So ee) ee e oe ted ee Reds oe a ee =ap* gt a J ae) Pe Er a = PY a ie Ae Py et Mee er eS eee oe Let ane pe aerree a ee er gat rat Par oh pe en ha a 
R-Fr ve- SEN ed aati’ See ih cheat tee atid pene stot CTR BME «lahat die Rg ete be ih ete Ro aa. Weecy (Ase fae wae i -* ad i iil aati Le Ld od Mad ne Ce he aia Pe de talc SEI TE an a lt Beta ty «ew # PF heli ach dies Pi fa GOS at adit” oat at atlalS eer aS oF 4 ada eneneinee ar at oad a inant ta hl 
ae ty pi ie} ee Te aha tiliahel Ce a at al a tte ie, Cs a teeth a Saal a Snell  clibattenine i bd bf — aa Ste i Sh 2 added 4 Pe ee, Ge, a bbe 2 ™ Fd rl oo ade tere th 8 T | . e eu aT eee Pe. a 1. ee ria = ne PSA Po i en ry aes eigen e ee peneepret ae cpt AEP eo 
saa ae ee tay SE ON dati bec eae eee & ¥ Te a eo eS et ed Seal Ch Feats My ad i aid CY tied oe nea SO lant Tiel a ee PI gee lal ol echt vues Fo ee | Pe Pe ee =~. 3 a i hed yD alae ot eed ial ee oo oy pe Hew? Ae OO ert yettyr gee MF ee rem 
pele saentedictee Pee lated abel pe eka ents wea? Ne eee mfp. Pee shape! TT A diene arta eee ar an eee ala a nae | allie woe Sao amir eT Cnye Cy gis ha La na et SE al Re ee ok at hseheipeaenneaateied eee a4 ak ante 
ey es otis ae ey phd a pl phe aeeryel = = =e & + actin iad ie toate 5 hatin & a o ~ @ a" , * °*™ & Stk bh eh el oon Sd #* a [oo a of] A a -—= PL We Toon led ew a ‘ POT ola daha wot @ tl ee er ee a old ots “ste taal a PO Pak sal ae tee tt ail tad tated Pe es ae a a an hl ee Pol 
ah al wy ee ETS ah Ape liane Sen hail ee mettre hte we. ene i eed ttt aa bh eateries Pe ee ee eS ed cel ee»: Sd pe hl deeded saole eee * = Ch ME deel ad Pe a gee Re Sete ela bd PR ce il eet CT fe At Donen PP ae Th cca a ae a ia sie clea OP cael he datas tial ay tential 
a 275 > es) pe ate Se he Den Sh dada ee a Pe ed RF aaa ih iain! eZ s ad Sad at ie th tiie Pes Ch as Ct Lk ie ah wire oe Pe kd held Pe Se oe, et ee ld Pr a PT), a, ao ded a * « a Ca ed Pee ee gem rr] ae Te ee ed par a wort Inst ape © Fr hoon Pe re A ale OP Tad a keel oer Pe tae al I al el aati ee 
biel (laa Ht tii lp i cape a ye eT RE PE he tee A Ct he taal i oe | Sb cite ierietaiiihd p- Ge dee POS ed he oR dd NT teil o% bed A , * ’ oe " ry o el a AO ad son “ail ae ee ed sy eesti sree Feae Pa a SO badd F tad da Min, CO ceil at ond Baal nfo Pee ac” Le el ad rt et olin al i Dit ae eal ak atid 
ale OSS dient ialaet ee th tindean Le ae doh cel ahha abl ou whe EY en heat Satta a esse 1 Je! ty wanes Ra del mah Sd Pn oe id ie alae bt ~ PP St dada » pw lewegte angie: % Myrernr © 5 eS hint Ie anda a ws a ad Pn) ee heed > ow ae Oey td a a ee tala Set bit aed etal dee 
pe eT Sec aaleent iedll eee oo oie ee tek dl Dieters to ciel ann ta hieeethetthen s eo acne hs bn % Per OO ik ee at PON et eek en] ele Sad ate Pe oh id Yn a ol ala 7 es eette 8 ay ee ee ad AP I i tad Dee led a ete a ae re) oe oarte: wee Oe at on Bn Or et ah ant rere 
ae iy Le alle ae Te De — rece Pe tee, ee Oe EAL ESR iy eh ted ah dae —< ac bl ee Ee 1 oe he et aio A <2 ee f ots Ps b Ta +. - Sead F dal ; LY ed FT teal he ia Fs tee) Pe fe al guerre 7 8 Po ee de) ae ee ape Ae PO Lt ol haat FY A then eal ee ot ee TT ca | baat 
pees pale pe ET ceieiehtie 53 ee + hee a EE te bal niall aie Ss Sh a Se te ee SRE ee a I ei ol Riel heeded Set Be ate en) et ee sie dials . an Ce ae ¥ a ee 2 a er ke Me ied rua? pe Lie at Rael er ee ae a ee ae PE Te al ttl iad pn Oe ae 
lati. er ee pre ante Rae PE od ah aed iet NT isn th, 6 ee anand! Ae, ics hee Ot ae wo weyt owe i SPA CCG or hi.) oan pb i deh ei ah tod baile Pre ROO a i hala al ots FRO eer Gates Ter ew * Pe a a tall all ak Salahatatttied PR ae tn staat an del dinette al oe ital 
an be niger aeae a Nn TT ciotaatt dis Yn a pean tena Se i er ev tal eal aie a Tw BS od fe ae ot ie ee de a a . a -* ed Pa - sd se ree ww Pea Pont ee? = . fre 2 nm sip oF eS 4 run weg t , Fat # Co oe ee eng € ee Pa A dl. lt the oe "ot Mk ata a Pe IT ad ake ie “ey a SS diataatiat ee a A ee 
| airline: Re taeda ee ae aheilietthe hh ndatrs ET Te eT iset Nadiad: the or ote i eras a i danas CO a AT Sade wee re * riya Te ee aad EPPO ea ee Sle aah ot Pn nr ak dinate roe ee aa rf lie Td tena ivi re ot th aitathatinadtd a dee 
a aap gata tp ea Bat panther te ae pa te te edie ee. Ee ee gre eet OE BEESE TD ae moe wi DIEe ST Be OL eb be og ar rE oil ail ie Pe ee rere TT er pw Ps Pe ee ee i a PPM nL eee Aad ee ee eee os aids Ae ad a ed re a 
ee felis Ay pn ke et te er ce YT hse hh a an we ee hie Ss ol el ahi Cr ee oe ee 5) es ft a &- co s vw a a Py Dud Oo Uh be ie allie P,_ or Poe eed ee ca rere a op 4 rere Piet PP Oe a i bale Pe? Pde ee did yage et ed oege- ee eee Te at ol el ahd eT oat sal oot onl ieee rn a atl cath ee a ae ald 
aN  BAPaAN gt re tae re Pe te aired AT ial ¢-agabcarerdedae ear pleat hap Bs Sng Di ten Di niet plaisir ai we ar eee adie OE ek Pd odie) liad hal vw TP Saal celta Ree ween ey = oe ef Pe all Sted ae ete cana gh attain ecard Pe mth dieting ie See adam tia aaah ata 
Ne a te Milne ee age STG pe te Fi Ee ttn arers @ ara oOo ib ein cialis een =o at Betett =) Ltt eae , Ss 2 St dott erties tend * ATE me ae duis Bh ld CoD ss + Aaaiaeh ot ele edad ee ent? alld wige pen 2 ene POO OE a ar Tad eatin Sette a ONT of Ean ddadeetnd Dh a eng eileen St tah te stdin elas aa 
piel OO levy ia eben ti a pe et a eh Se ds thet be, Dale ete: ok a ieee awe bh ates od SS deal ‘gine ° sal i a a7 do dla y iad! late CT ed al L dialled del hk i i Pe et eet Pa le he ie ee dl Ro anyty- Bes es OP SPE OL PS On ree NE OP EF ae Cae Toa oY Lait satiate 
eae Se aciehaliy tneidie! See regis a ees et eI yt 0 eye et wee Ewe Be BON (otal eal bet pone ia mag es woe eee ee ah oh Wed date ToT. 1 nell die hori ee aed oy Pa ee a i Ma ali bel ie al lt ak i GS nd Fk edhe el ad hal A le OT nd i aeilatatinliettd ont ccdhk Tice theta pit 
Scapa ne eng ane aL ae A tari th cette pti easy bah ts ile lasrep tes goatee sags py e eo +; pene ae sees Soe % aye Te Sear peat A diet aed Ie oo gi’ “! Pn dae inn ie Ol hes tnd py cso Ii bet al ae Oe le et al toatl aiid EOE CO OE COP OIE lean ath, Nene eileen realy heer 
a ere NE en acer moment ee Ae le bt lind a ed ee eal Ps hee i tin =» aly ate dy lets Banat 3 Sm bid oe | ig =e i Lie 1 aa a te meh ne blips 5: Y ee Sa call & ott= DY eh AC TU Ie Ae Soo diet i ak diel I in ate sagt - F de oe ae Per a a te inal Pl a de a Prot a a ded ot ot + a ed pare sne~st eT Sat anh ae Ta fs tag eles cea Sai PP at on en the 
ee he ae see netted IT ag tee Ry aCe Pe Dh chee satiate ent Spa Miedb gence ade See Sage = i .  . CoG bas ieee od eT a EO anda Ie pol Ce a ee ee De eaten PAP Te TTC dae LD ee ad etetgrn 0n6 FE OU Pe 6 WNW? Pe oe beta eT Lain dehlin dati aap eee 
SA tee, eee eerie a ta anne eta ae blind a gop tt ae eee tre ar tgpcte tig te eae Oe gee rr Ne , dy ho ~“ 4 nahh baba) were tee tees lh olla OCT dpa sd en dio cel moa! I ody Ei dele idiet atl Sh lie ei pphidhedii gi FS Nhs al nda he ital ee ae he lalate eed eT bsdeshee ape tne 
ae SG Tee F kh pt tlh ae ake a = ofa" wee on a nated ete ooh eed res, atetiastncteie anton b ihe deena aa vn Fe 3 2 tad z Magn aS En age Dy alah ey! Ld ‘iat be a A ae : | dt Mids be I ied ae 3 Lam mei rag F edae ever? a re de thelial Pa nat) Dail le i ena ET patel Ritalin ieee ee cate FE a tdi dit intel del Label etl ered 
FT i tneh hp iairiai a OS ek ap ange Ee ah enti Metal pe st a ha eb apes spay inte, ich pipet ee eee are eae tI alana wl a ks Didi Lasts ste ge Pw uP or FF A alt Le ee PD tae | ee le Pe oe ee allelic Ts art I a bald ld ee ahd a Fe iF ehetiaatied- ieee A TS Lo valet th delet iinet 
i eT >. pipe eis nated nt ee aera ane a ee Se a Se San lie i aad Se eh te had ica bat + 2 ee ar ip ae re aks diene Lp ta - ‘ bd <0 il dnt wayne sq? exe 7P Ci A be Fi tli lil FO el A oe ell I a TM ch tialahl aliod perro ae ee ail ae Din POET TOPE Pe 8 pe ST OT ol on eel iathtalieiald a ah 
EEE eS EES eee ER en ah epitome sdbetivalin’ wtge Ae ed Pied er be hi hh Mabie iets plat a Lec Saisie Se a i idle % a = li to Ald Pe ee dal : a : be a 7 +%e A es : od ahd ial bade sald a) ei a) as wert o-e*e OE et Me de hn ated dt halted Po ed POT ae a aie edad ST a stat d a eT a deaeetinsretialintas cea ary OP? ary ~ SO ol 
alte a ath ba a Pe ecg he ge IU Ee bate te def NE tna beeen Suerte a ar dada pi eet a he. I ; lg ba | Bs A w ee hd rere ae esis Sold ry aie re x ee ed di adie Ye AP PT UNI led een y S| ee Te Lr hae de Pa eT en nt ital ere Se ate ia id tatied et SS et annd Miata 
ace R= a enh ee ah Re TT wn, teem nates Re eS ne hh ca dpa feehapdahinen ate ap lpiepag eta adalat artes aes nee a er oa Lach ce” ne Labor)! hac . Ch ls A died aD al id Pn A ln JG) heats POET Be dod Bk Ae nee a alte att Pe es dd i een re paetindttetitieinlt OE tl demnceniiialiintind 
Pe ete er eae a a NT ie bate hate I ee eh eed ae i ai and henry Caer feel cae ee th ade bie Laine vo LER boi SAE AO em Pi Se Oe an RT in, ell tan RR at ok i aimee Rr ot Ae ade iol AL dal OE a Bil ada ohana Rarapie OOie e IES Te ot an damental RE andthe eteet 
on art Sg ean a pe te te roped SE Te ae it diel teen. er » ett ancl ea ade gawe =e & veered pg oe adh ited ed alk Sein ip anaes Sap mah Aniline stag allen Ses = a I al tah Till Mitel hens eit Ue wpe wth ae me sap e * Ly a a drt th then ir Te Ne crn DU a tah aod we OTP PGES Er ie Pe ae oa tal ina dargietnel Neen beh iad _ap eh. Want wht, 
at Te Ade tet ee hii tie Wace iE ee Se a, te seme a Ee BY SNH BON dp nh, saa teh ee at ee ah Yad a CS or OE ei de Dei Pare ere le sok di as eet Dee PE ee ee A de olied me et NP a: Pee eee ee I te 6 20 the heed ee ed Pee dea: hal eatin adnabad Pe YT crtath fll atte tiated a 
ce PT te ted ah dict tate? wy were SNE Pe i Me ie eld nt ed ame PT te o,f Oi Me ae tld ee a ee adh] Pen’ Poel Be a cod PR We atk del os PR nt Pt dint et ee ee ode Py ee a a edad ey PS eT ae eo taal ied TD ane hie sO aa te) aha le hl sit daha tga ote To iat ot Ne ele ae 
2 Ch TY Ok tall Baten. ee kod tlhe did Pe teed te beh Lk lee teat Oe TE ete th hh ed | ite baal Hew quire stes 9 2 EM eo fot, ey “ee F nu @ 4 warns arae © poe eee dire wt ote 8 ee Teese PT Mt ek dal yav oe ome" dd ted te oad eT Sot te it ake ST et ae a ee all atta Pn eh tele PO et ol ay ed 
OT i Sts ahd eT ee a chee Pee Re oe lS en i aiid! ~~ wt , hh Pe ld aed bi a BOY hat a Lie hte thd UU BS des At le Did ede Cel Oe Ma Ld et ale FT ah oleh cel At lel id | eS et ee ae iP oe FLEE ERD ee eee fo sie panera af Rasy IY ENE. 
mrarewervowertsy of Stare Mee Figeey sven rete 8 NF CS Ls ie i ds BOE To ant ae peel t-te paper mer te ee ie i’ ciel tetas aris ea er a tala i OD Sad. let tet aetna 
Pa ae ele Tie, ee ee ed Py ee OPigrsrpilwere % er ee ee PF et ed ol ee dk ae oll pee eb piel ee ee lly IO thle hl A PO EET setae intel ti ian ama 
re pag OTN ol). i inal dK eette 8 OR eRe eo Pte LY aol me atl aiied SE oe ols oe dled OP at ok ie Oe Da tl a onaliaae naee pang renege OP ge 
MORE POE LE aa Be Peatiindrd Ee oo ted viding Pr de ea ite tall at on st denen siete ea iad dal Sill 
Oi eo Fe a tines Oe A aie hed Tee aa a slip tieemeatnetl ts ileal 
es at peel he ed Pe Te ae eel tial halted) tae diene 


ne eee alan fi a 
he ee th a 
eke | eh Te Tre eh oh de thal ae di] Se ; 
RPT es Le Ml cee Seale edt a 
y & et oe tt aah | i a deed 
s at an ahd L bee Ld ae aie 
Pee ed 


Soe dik tan Mh tied 
eS ae I ne ee oa tet a Z - 
i naan pO atthe Fee a edb tert ly a8 ee ee er eet a oa cates 
pcg Soke eS din pepe oR nt thir att Ne en cheba tee Siac alae i Ms ‘ 
En Sl a tale iain Cee hen tn ht dor Phe i heed ere eg ELEY Nee. on Ohtani dalled De ae Radelds, et alae da Ct ohn aia alice ete re LY a eal, diebliadldnld Dadi’ . 
MT nan nek en ony 0 fe AS NO rene ett a etme ws |]: OWS a dal Baad p wtes-h7t oe Ww dared wet 8 A Cea yeh DE oh tell Pore Lo We Lh, adel wee ey Mee 
ee cian be Wty ol Paha ae mt eh &w-* Tl SE ed ay th ip thaetia A i Oe pane ath TEE WP EA Oe MOY a eat tall ea renler i ee Tae dai iia Oral Ada Rae Reet al det 
ce ot a lb bt ee AS ee Te te Se ke sete: Peal elle le ated ee 8 Vid, adits POT UT) ot ttt, oe beediecaend Pr hs TE Ld aah tibet la dindl eT rT Et OT ae TU Oe alata hd PP ae er ks ert dies Arh ue aed eda elachs ved Pe Oe Le Tk a 
Fg yee are EL THO athe od See tn teeta td penne te ea The Sm basen ae a Atl Cd tet oil ory te ed SOR Ok Oh bial td tiation ewe ft DT dk Rha ied Pee A taal area 4 aes ovary 4 fi eer ® PPO aden es Oa a ad wae chlerd yer Pr rte Poe oe ld Ae ee wee - nA ak ated spat gee ee TY thd 
vont seen oie a dk po EN eo ge ta ere na ate Bae De oan binant este: Soe nd ane Stee ria o> atee cepane or Oo Cw ee So detnndh ll aie ees eye nO NS Si ii ate aati dk we PO Tk aiid anne 6 oF Foe AP ede ye ue Oe AY Te ee ae a em hati baal pal OT Le TN at iieeedindninell 
med Soh ey ee Th nee Sh decect tn hn en RTT ed Moke A Gren Qe POrE VY Vb © SP doe ella bd endian of te H6ST og PUI epee Or Nn TC. hl eae ad Pe a a an hl ll laeatea tata a: 6 ome tty ters 6 819s PPP he Oe ee de de Pee ee ts Cd PP Te OY a ot hah tellin Pe el ae, ah Mal Ged De ca. c iieentindielll dena Pe ol otcmt feted alte 
Sieh ret kere nie ee eet kk a ih he SAE WSO. EM Oee VON ANTS sah eee feted ete eT ade aidan St Deeb le Ce dlls aa ce peer te NE OL Ley celina dul dnins Pee OES OnE al Pla Site Rey Y TE Aha aah es Seen eee tenet, fhe tnt Te ah tepaaeiehie td oat 
ar fady Rel a tate oa » RS Sa data ied- eee TAs hh od Shah i Pah Snr  eidehadh ia, hee Re ee ar OT dt inal ti PES eee he kl dah eel % par a ee a A he ae . 2 OR AZO a seePwe WS EE e epee PEE OF ne bP iad ne ee Dk oh a a menial cegig 0 OG el ae Hatin tad eee y-r OF LPGEE PL ELIE O FOOTE 
i merengue rea ca ee see eR yeaa ipl th, 2 ae EN eh ate lip Ba eh oe nk “a han Sehdiadied Rao Ooh tte eli ee A oil ciel a 1 oll, nit ere TT 2 a eee ere TCT 1: 1 ee Se iad PPE er nn ha Le oe at tei Sd ike ean Pe a ee Ee hte Ne re ties Diatintted, a at at ahaha hatha’ ee, «se dinate el 
Sani eee eer ae eres bao Fe Lite athe slate honk toto POT Pie eis ewe te Oe ee eee PE id cde dd ae ee A OLA Lod ech te aM si. Be) CLD! ORL dae libata ali Par rare TL ae ae al bade ed Re Le eid oh tell ea Pip PTT hati cantar tae I al handel t—-e 
oes: Jee pels lpe tie an Ge atopy repel See he —_* te o Be ete et rae wives re os oe we ie a Ps en eee a ek hath eT ld oe a dace CR OHS FT ee at nr ees OT ates te ae ee Pe ee SEPP EOP PEARL ELEC YS OH pega ret, 
eae Ly a, neeliptes appaieaietpanndothd i ee eatery Sot asd Ati ae ee bd tna # bin 9h bps adh ig oka eae Aa Cod! Se ae eae 3 i ahhh nels OS ek all PPT She ke Ta on, dale apa cewear ao cyzee 2 Fe OF ae bi ah add pap tar ir mT al ae aA A, ol rr a ee al PE PS 2 ad eh de San ee puta aoe pet peepee Py 
ek pete eG Pe natal ey owe 4a ee Ae eee | ae nt Ce ne | Md ee Se  deliae tl | Ned edna a * Pe he i ce a Tite Te “er UL be =f Ld potenn oSFarae ie fF AP aa ie ie ed ee ig ae or el ie iad Pee eT feed ee ee Prag ET i attends SR IR TID OTE OTT OLE ED OO are 
Fo a eee Re et bat yer eihEPN Ph pa a re ak tmnt aint ah be hd It, Gh th hana toned Aad ve raetre ha aati 8 tb OT 9 Mh 2a del tl heal % we is tn | cake ht agli RT hte hl es dee ae be aatalatasllal PPI a eo Te old te eee Peng ets 6 OU WATE gett Five * KO fre oon 8: OF a tM bit teed Ge NT Ts abe Peal Silonite ati cacohartte Sie ftir 
oat tae ee ee leper o ee a atti hte Sa gyre tafe: be Ape Acted ive pe Enh alin eee NO Nd Aol Laeilad 1 ee PURI” i a ne teed Oe Aad Meee YE er Me Lod LO bel Di dik dill bt ee ind atid UN Ml A iat ara ial eo ahah ee ot caeahhabt saa tan ee taal nial Meee cel 
= , RTL ahi. A ot techs at es oh tate atie 5 HOT Dn ae ila’ Ce ya Lh ea th sien teehee ba atte tag Lis eR AO pends: rE Wd Aacteleettes tenet aah Aol fivarwe 7F Rd Al edi aad a diehiMasliy aaa i il Bi POO POI ad Dol eS te Dita teeta het TS ote ee POT ee i i ated OO ie dita Oe En ee pete Ontndce lef ae ld pT ee athe 
sp a OT Ci he F CE caer ne eat et ect at Oe a ol od ey ge rere 4 Sr aha rh odin sibs te Leal cee sig he se ee Le TF a Led PS he ie! eel o i see ywassye fF PhD et Oe Me Mie #5 ofp a* 4p o Avs * 20d Howlett as Ft Pe ee secede PP OF OOR 20 AAG FP Se tha es PP ak hee OP es et tee) te pe athe 
ee ey ney Toe ee ON et eh EST LS a a ee Se th eee dtied te Pe eae et, me iad Ree i oeh ci eet ery hatin be sh. aa rah del sipeteasian tc, Mahila Py ek i eel wi cd OE el Latte RR TO il le dn wary} ee Weal au THe Pert ee PO er a es ETS et a ap et PT (OY ae Bp aa Pe ae inl 
a ae . tant te apse tat: Ean adh War! ek Bahr Fa & Ee tte Mhoeeache tek aca tee re ee TE da mbuipnertns dalle ch apg Oo = Rag Le lettre ti Sar le LY fe he ie ot A Oe ee el in he ae ta et ee no be al edad FE Ot Mon aint Ftd ae OPP NOM OT a emitted hgh append i eneey Pee ee dds tnialheltidatalia 
att aan dis Seer ep aie oe aes a rem cr RI s  h esce h BA Vrw he rath 85% Pee en te gs teste ot ls | alin ele erest | Uoetes 4 OTe pike ete sl Melia ali ee tl ed Pa ee i a TTT ETS eT) eb ile A wei] Yt MRE eet SONY 1a OF Peres oF ea ape oyreeee PT ee Ae peed, keer antl OP at Ot 1) 1 lp abi diced i Rift i Ee eh ital ia 
eet candela ee eT rot te Ot Od dn bead men 8 TOS Oe ACME TG FEIN he ch ah Nee tall sata eed hid dad, ete Fd sate ek alia er re AA) Bd  eaiteldid Meta Vitek oe Mieke tee Pe ON a ak nantes Rit a ia I aks PT el eae ead en end Aad Te ae a en pepe pape pep ermine fn 
i et ipl eR Per ent Sets et of qeeerraseyes Oe Pe ie hh eh ol ee aed oh ee medi eltleaiattits Re ear WE eee H OPWY om wWesat Beene er Pa et ral > hs en ital ernse fF Py ee ee oe eh al Sev eer et ke ee Reape OU a 1d ke de halted 2 bles geagneny oa tanre ae LAT ied ah hapagrartdlar tee aah fia aot 
nk igs dh Sh a RR ee ea aes a Ts aL bir edt bet arte te Rf tp “Fur eT ed) Bi © Sphere? * PoP Me Oe bo? ee il PT ete eka a) heat oiler Teale pete) one I. 1-00 > Kk 1% RP en er he ee A sae Pe at at ed ID FM ALP AL LS Fin <6-cio nol dephreumrniiatonit 
be eee oe er eee ee Se La LL ere TT Pt Poe ca ee hs ea cl Rahat Ab diedious Bate She heey | wes ar 28 Pyle ele MY od bel a 5 hd re Ot de aden Medel ppt TT aE Ty ot Miata Pe ee dk ol pel ed Th Dh emeteardeintind Oe ee ae? pete can sal all 
= OG eenen yy Sn Ce Me eld eh iin oo epee TE TiS ee ot a Pye FOr Das CMTE Ons F Fo ae ot oli at es a ad Pe hae! doll PPO Oe ON Lt ena ea ete tte phen OPO L SLR np pap 
aa le SPP TN Tc ad ial ache gl eT erry eer Ae aa the el abel ON at ee A Ae alll Salah pelt eae fey nL eter etd epee ta on pe SIS 
3 Cac ee ttl OCR iAP PON PE YI EMNT sh iy Mia Tite [tS Oh ate alata ne ph See PPI oh 5 An asia A aed ek aera flay ide 
Kade etek ei ee POP Bk ot PTE seated pape rip rer an TO Te eked datintincoatiapiedl 
5 ven rie ONE FI TEE Se ae Rak at meld Biase dal 
Pape Pay ee 


